A rapid and sensitive assay for detection of replication-competent adenoviruses by a combination of microcarrier cell culture and quantitative PCR.
The development of a rapid and sensitive assay for detection of replication-competent adenoviruses (RCAs) is described. This RCA assay consists of an incubation step of 4 days of adenoviral vectors on A549 cells in a microcarrier cell culture system followed by detection of amplified RCAs by E1-specific quantitative PCR. The detection limit of this assay is 3 RCAs in 1 x 10(10) vector particles per 70 ml of microcarrier cell culture. The main advantage of the combination of cell culture and PCR detection is that replicated virus can be detected long before cytopathic effects become visible and therefore, it is much faster than conventional cell culture-based assays. This assay was validated by spiking replication-incompetent adenoviral vectors with wild-type adenovirus serotype 5 (wt Ad5) as a positive control for RCA. It was found that the replication of wt Ad5 is hampered above a vector particle per cell ratio of 50. However, if microcarrier beads are used, many cells can be grown in a small suspension culture and consequently a large number of vector particles can be tested for contamination with RCA.